Representative examples of the SANS diffraction data of 4% (v/v) DMPC MLVs in D 2 O are shown in Figure  S1A for T = 18 • C, 23 • C and 24 • C. The data are presented in Iq 2 vs q coordinates (Kratky-Porod plot) after normalization and background subtraction. Multiplication of the scattering intensity I(q) by the Lorentz factor q 2 was done to correct for the scattering from randomly-oriented multilayers. The first order diffraction peak around q = 0.1Å −1 is clearly visible at all temperatures, and an additional peak around q = 0.05Å −1 , although weak, is visible at T = 18 • C. It corresponds to a ripple phase of DMPC with the periodicity of 120Å. The repeat distances, d, of multilayers were calculated using the Bragg equation:
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For SANS experiments with 1% (v/v) DMPC ULVs in D 2 O selected scattering curves are shown for T = 18 and 25 • C ( Figure S1B ). The results are plotted using the Kratky-Porod plot in log-lin representation according to the asymptotic expression for the scattering from lipid bilayers [2] :
which can be applied when 1/ √ S < q < 1/R T where S is the vesicle surface area and R T is the bilayer radius of gyration which is given by:
Calculations of the bilayer thickness using R T were done by using d b = R T √ 12 with subsequent correction for the hydration of polar lipid heads and inhomogeneity of the scattering [3] : Spin echo signal from undulating vesicles consist of two different parts: Static form-factor of a vesicle, which corresponds to the contribution of the diffusion term and quasielastic form-factor which accounts for undulations of the vesicle:
where I 1 is given by:
f 0 = (sin(qr)/qr) 2 is the static form factor, f 1 = (l + 2)j l (qr) − qrj l+1 (qr) 2 is the quasielastic form-factor, r is the radius of a vesicle, V s is its scattering volume, ∆ρ is the scattering density contrast, j l is the l th Bessel function, D = kT /6πηr * is the diffusion coefficient, where r * = r + 25Å is the hydrodynamic radius, η is the D 2 O viscosity, k B is the Boltzmann constant and a 1 (0)a 1 (t) = a 2 l exp(−ω l t) is the autocorrelation function of the undulation amplitude, where the average undulation amplitude is given by:
K c is the bending rigidity and l is the undulation mode. The undulation frequency is given by the expression:
The polydispersity of vesicles is taken into account by a Gaussian distribution: For vesicles made with a small volume extrusion apparatus, the polydispersity σ R ≈ 0.3R 0 , as it was shown previously in [5] . For diffusion motion of rigid vesicles, the NSE decay time is given by:
The NSE data can be ambiguously treated with any number of exponents in quasielastic form-factor, although NSE signal can be easily overfitted. The decay times of the MLVs obtained from single exponential fits of the data are presented at Figure S2 . The data clearly demonstrate that decay time dependence decreases by factor of 3, when it should nearly the same, that indicate the strong contribution from the undulation term which should be taken into account during data processing.
